An integrated approach to inquiry based science learning in a secondary school:  Designing a colony on Mars by Rusman, Ellen et al.
An integrated approach to inquiry 
based science learning in a secondary 
school: 
Designing a colony on Mars
Ellen Rusman1, Olga Firssova1, Theo Janssen2 , Marcus 
Specht1
1) Welten Institute – Open Universiteit (Heerlen)
2) Sint Janscollege, secondary school (Hoensbroek)
3rd of March 2015
INTED conference, Madrid
Pilot-project Sint Jan:
“Design a Colony on Mars”
Atheneum/gymnasium pupils design and create a 
“Colony on Mars” in their tto-Science class (1st year) at St. 
Janscollege (Hoensbroek, the Netherlands) 
Who’s involved?
• Collaboration of various partners:
– Sint Jan College, Hoensbroek, secondary school
– Welten Institute – Center for Learning, Teaching and Technology
– International partners within the 
weSPOT project
– RCE Rhine-Meuse (OPEDUCA)
What are we doing ?(1)























What are we doing ?(2)
Learning design 
component
































What are we doing ?(3)
Learning design 
component






































Protopsaltis et al. (2014)
http://inquiry.wespot.net/
• Increased attention for
‘generic’ complex skills, so-
called 21st century skills
• Shift in thinking about
complex skills as  ‘enablers’  
to ‘targets’  of school 
programs
• Importance recognized by
teachers, but struggling
with how to implement in 
daily classroom practice




• Faltering motivation of pupils at end of 1st year they entered
secondary education
• Develop, implement and evaluate a learning design with
which pupils:
– Learn and apply domain knowledge (Science)
– Develop a selection of 21st century skills
– Are motivated to engage in 
Science
Why are we doing this? (2)
• How do pupils use weSPOT?
– E.g. Mindmapping, collecting and selecting data, 
communicating
• What activities do they do in the project?
– E.g. Building, cooking, experimenting, discussing, 
listening, watch video-clips
What happens in lessons?


• Motivation (Deci & Ryan, 1985) still decreases
in all groups
– changes in “interest/enjoyment” and “readiness 
to invest effort” are significant
– no significant changes in the perception of “task 
usefulness” are manifested.
– no significant differences in motivation between 
groups 
What are the results? (1)
What are the results? (2)
What are the results? (3)
• Motivation still decreases in the pilot group
• Students in pilot setting appreciate the core 
of the learning design: diversity of learning 
tasks, real life contexts, combining research & 
design activities, learning and constructing 
knowledge actively themselves
• Critical remarks concern the chosen topic, 
organization and logistics and technology 
use
Conclusions
• Tackle planning and communication problems, 
complexity of set-up, multiple login-ins & 
diversity of electronic tools 
• Continue collaboration (practitioners, 
researchers and developers) and iterative 
design approach
• Future evaluations: performance on knowledge 
domain tests, cognitive load, (system)usability 
and motivation
What’s next?
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